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İ NTERNET ÜZERİ NDEN DEPRE M Bİ LGİ SİSTEMİ  
ÖZET 
Bu pr oj eni n a macı,  i nt ernet  kullanı cıları nı n deprem bil gileri ne kol ay ul aşabil mel eri ni 
sağl a maktır.  İnt ernet  Üzeri nden Depre m Bil gi  Siste mi,  konu msal  dat a ve kullanı cı 
arası ndaki  et kileşi mi  ifade et mekt edir.  Çalış ma,  Coğrafi  Bil gi  Siste mi  ( CBS)  ve 
İnterneti n fonksi yonl arı nı birleştir mekt edir. 
Veri  ileti mi nde İ nt ernetin i şlevi  dar  kapsa mda,  kullanı cıları n veri yi  İnt ernet 
üzeri nden el de edi p,  kendi  bil gisayarları nda özel  CBS yazılıml arı  il e 
değerlendir mel eri  ol arak düşünül mekt edir.  Bu yakl aşı m,  dat anı n daha veri mli 
kullanıl mak i stendi ği  dur uml ar  i çi n anl a mlı dır.  Fakat  bu dur umda İ nt erneti n 
işlevselli ği  sı nırlandırılmakt adır,  kullanı cılar  veri yi  görebil mek i çi n özel  CBS 
yazılı ml arı na i hti yaç duymakt adırlar.  Bu çalış ma,  İnternet  üzeri nden CBS verisi ni  ve 
CBS f onksi yonl arı nı  kullanabil mek i çi n,  yazılı mdan bağı msı z bir  sist e m 
sunmakt adır.  Bil gi ye ul aşabil mek i çi n sadece bir  İ nt ernet  t arayı cısı  yet erli 
ol makt adır. 
Böyl e bir  siste mi  ol uştur mak i çi n,  pr ogra ml a ma yap mak ve  bil gisayarda verileri 
işle mek gerekmekt edir.  Bu nedenl e bir  CBS uygul a ması  geliştiril mi ş  ve İ nt ernet 
kullanı cıları nı n uygul a maya ul aşabil mel eri ni  sağla mak a macı  il e bir  arayüz pr ogra mı 
kullanıl mı ştır.  Kullanı cılar  bu siste m aracılı ğı  ile konu msal  ve t ari hsel  sorgul a ma 
yaparak,  depre m bil gilerine ul aşabil mekt edirler.  Bu model,  bil gi ni n devaml ılı ğı  ve 
güncellenmesi de dahil ol mak üzere veri yöneti mi ni kolaylaştır makt adır.  
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I NTERACTI VE EARTHQUAKE I NFORMATI ON ON THE I NTERNET 
SUMMARY 
The ai m of  t he pr oj ect  is t o pr ovi de public access t o i nfor mati on about  earthquakes. 
“Int eracti ve Eart hquake Infor mati on on t he I nt ernet ” i s  t he i nt eracti vit y of  t he users 
and t he spatial data. The st udy combi nes t he advant ages of bot h GI S and the Int ernet. 
Usi ng t he I nt ernet  t o trans mit  dat a assumes  t hat t he user  will  run t he data i n t heir 
local  machi ne wit h st and-al one GI S soft ware i nstalled.  Thi s  i s  meani ngful  i n t he 
sense t hat  it  can facilitate users  t o obt ai n dat a more efficientl y.  Ho wever  t he meani ng 
of  t he I nt ernet  i n t his  manner  i s  very li mited.  GI S users  must  have  t raditi onal  GI S 
soft wares  t o vi ew and anal yse dat a.  This  st udy serves  a soft ware-i ndependent  syst e m 
to use onli ne GI S. The Internet Br owser is adequate onl y t o reach t he informati on.  
In or der  t o built  such a syste m,  it  i s  required t o pr ogra m and pr ocess  t he dat a i n a 
comput er.  So a  GI S applicati on i s  f or med and a  gat eway pr ogra m i s  used t o 
communi cat e t he users.  Users  can access  eart hquake i nfor mati on doi ng spatial  and 
hist orical  query by means  of  t he syst e m.  Furt hermor e t his  model  makes  the pr oducer 
have easy dat a manage ment i ncl udi ng mai nt enance and updati ng.  
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1. I NTRODUCTI ON 
1. 1. Introducti on and t he Ai m of the St udy 
It  mi ght  be t hought  t hat  the fi el d of  GI S i s  not  a recent  i nnovati on.  Fr om t he earliest 
ci vilizati ons  t o modern ones,  spatial  dat a have been collected by surveys  and 
rendered i nt o pi ct orial  for m.  The de mand f or  maps  of  t he t opography and specific 
the mes of t he Eart h’s surface has accel erated greatly i n t he t wentiet h cent ury.  
Duri ng t he 1960s  and 1970s,  first  exa mpl es  of   t he earliest  GI S - whi ch i s  a co mput er 
based syst e m t hat  capture,  st ore,  edit,  anal yze,  displ ay,  and pl ot  geographi call y 
referenced dat a-  were devel oped.  But  t he syst e m required  develop ment  of 
technol ogy,  whi ch was  a ver y hi gh cost.  In t he 1980s,  as  t he co mput er  t echnol ogy 
i mpr oved and t he hardware prices decreased, so GIS beca me a vi able technol ogy.  
Moder n GI S arri ved when co mput ers  become  powerful,  more easy t o use and mor e 
affordabl e ( Davis,  96).  In t he earl y 1990s  whil e the GI S t echnol ogy i mproved,  t he 
Internet  –whi ch i s  a  worldwi de collecti on of  comput er  net wor ks,  cooperati ng wit h 
each ot her  t o exchange dat a usi ng a  co mmon soft ware st andard-  has  also cl osel y 
foll owed t he rapi d development  of  t he co mput er  t echnol ogy.  File transfers  have 
enabl ed t he wi despread distri buti on and retrieval of geographi c dat a on t he Internet.  
Today appr oxi mat el y 40 milli on peopl e who are in al most  150 countries  ar ound t he 
worl d are connected t o t he I nt ernet.  Fr om t he ni net eent h cent ury called t he Machi ne 
Age,  t he I nt ernet  t akes us  i nt o t he I nfor mation Age.  It  see ms  t hat all  f ut ure 
applications of GI S will be web applications that run over t he Int ernet. 
In t his  t hesis,  it  i s  ai med to co mprehend and develop t he existi ng st udy t hat  i s  na med 
Interacti ve Eart hquake Inf or mati on on t he I nt ernet,  whi ch pr ovi des  an easy access 
infor mati on about  eart hquakes  f or  t he public users.  It  was  desi gned t o meet  l ow 
technol ogi cal  require ments  wit h i nexperienced users.  In t his syst e m,  data prepared 
before and dat a f or med after  are used t ogether.  To pr ovi de mai nt enance and 
manage ment  f or  t he existi ng application,  t he web site was  redesi gned wi t h mi nor 
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changes  i n t he f uncti ons. Furt her more ne w l ayers were added t o t he map to ext end 
the st udy.  
In t he second chapt er,  necessities  f or  shari ng dat a are menti oned,  and t he bal ance of 
the client/server  model  whi ch t he web i s  based are descri bed.  Furt her more,  t ypes  of 
access t o geographi c i nfor mati on on t he Int ernet are summari zed.  
In chapt er  t hree,  t here are det ailed i nfor mation about  “Int eracti ve Eart hquake 
Infor mati on on t he I nt ernet ” was  expl ai ned.  Met hods,  t ools  and dat a t ypes  used and 
wor k fl ow of t he application are clarified.  
Chapt er  four  consists t he st eps  of  i mpr ove ments  in t he pr oj ect.   Construction of  t he 
st udy and client si de of the applicati on are also i ncl uded.  
 3 
2. ACCESS TO GEOGRAPHI C I NFORMATI ON 
2. 1 Infor mati on Shari ng over the Internet 
The advant ages  of  t he worl d wi de web are numer ous,  t he t wo pri mar y bei ng ti me 
independence and spatial  i ndependence ( Mohl er  and Duff,  99).  It  pr ovi des  easy 
access  t o dat a from di fferent  sources.  Peopl e can request  and downl oad i nfor mati on 
from t he web over  t he Int ernet.  It  i s  more efficient  t han trans mitti ng data t hr ough 
disks.  Wi t hout  t he web,  shari ng i nfor mati on would be  sl ower  and more compli cat ed. 
Si nce t he web is wi despread, it is an efficient way to distri but e dat a.  
There are many benefits  of  shari ng dat a.  When t he cost  of  “no i nformati on” i s 
compared wit h t he costs of  shari ng t echnol ogi es, it  i s  bol dl y seen t hat  t he cost s  of 
shari ng t echnol ogi es  are cheap.  Two co mponents of  t he 1990s  t echnologi es,  t he 
Internet  and GI S  changed t he pr ocesses  of  accessi ng,  shari ng,  di sse mi nati ng and 
anal yzi ng dat a.  Onli ne GIS co mbi nes  t he advant ages  of  bot h GI S and t he Internet.  It 
is descri bed as  a  net wor k-centric GI S t ool  t hat  uses  t he I nt er net  t o access  and 
trans mit  dat a and anal ysis  t ools  t o enhance t he vi sualization and i nt egration of  spatial 
dat a. 
2. 2 Bal ance of the Process Shari ng 
For  desi gni ng onli ne GI S applicati ons,  variet y of pr ogra ms  and f or ms  are availabl e. 
But  t he web applications  are based on t he sa me model  t hat  is  called client/server 
model  ( Fi gure 2. 1).  The client  makes  a request  t o a  server.  The server  pr ocesses  t he 
request  and ret urns  t he inf or mati on t o t he client.  In t his  model,  t he pr ocess  i s  shared 
bet ween t he client  and the server,  wit h different  rati os.  This  shari ng pr ocess  i s 
generat ed i n vari ous  f orms  whi ch have advant ages  and disadvant ages.  A thick cli ent 
(i nteracti ng wit h a li ght  server)  pr ovi des  powerful anal ysis.  But  it  i s  hard to mai nt ai n 
the servi ce.  A t hi n client  (i nt eracti ng wit h heavy server)  is  li mited wi th  si mpl e 
applications. However, it can be used by many peopl e.  
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Fi gure 2. 1 Cl assic Client/ Server Model. 
2. 3 Approaches to Online GI S 
Geographi c i nfor mati on can be di stri but ed i n variet y of  f or ms  on t he I nt ernet.  Onli ne 
GI S i ncl udes  any applicati on t hat  uses  t he I nt ernet  t echnol ogy  t o make geographi c 
dat a availabl e. There are four basic approaches to trans mit geographi c dat a.  
2. 3. 1 Raw dat a 
Types  of  access  t o geographi c dat a depend on t he require ments.  Users  can wi sh t o 
use dat a i n t heir  own syst e ms  t o anal yse.  The best  choi ce f or  t hese users  i s  t o 
downl oad t he ra w dat a over  t he I nt ernet.  Aft er  the dat a sets  have been put  on t he 
user’s  l ocal  di sk,  t he GI S wor k i s  done off-li ne.  In t his  dat a di stri buti on type,  users 
must  have t heir  own GI S soft wares.  The user  can do many operati ons,  rat her  t han 
sendi ng a ne w r equest  for  every operati on.  Alt hough t he i nt ernal  dat a struct ure of  a 
GI S i s  generall y t oo compl ex (i. e.,  many files  and direct ories)  t o transport  easil y 
(Pl ewe,  97).  FTP whi ch st ands  f or  file transfer  pr ot ocol  has  been a popul ar 
alternati ve t o t he Web for  transporti ng t his  t ype of  i nfor mati on.  Soft ware-specific 
for mats  and al so soft ware-i ndependent  exchange for mats  are availabl e.  In t his  t ype, 
there is little processi ng on eit her si de.  
2. 3. 2 Static maps 
The most  co mmon way t o di stri but e geographic i nfor mati on i s  maps.  There are 
several  for ms  of  maps  on t he I nt ernet.  St atic maps  are not  alterabl e.  No geographi c 
pr ocessi ng t akes  pl ace at  st atic map applications.  Thi s  appr oach consists  of 
predesi gned map i mages.  These maps  are created by usi ng t he GI S soft wares  or 
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graphi cs  soft wares.  This  type i s  t echni call y si mplistic,  and it   requires  t he l east  effort 
of web browser and user capabilities. 
2. 3. 3 Dyna mi c maps  
Dyna mi c maps  enabl e to choose feat ures  t hat  will  be di spl ayed,  such as t he scal e, 
locati on et c.  In t his  t ype of  applicati ons,  maps  are dra wn accordi ng t o preset 
para met ers.  And t hen t he web br owser  di spl ays  the map as  an i mage.  By changi ng 
the para met ers,  users  can generat e and vi ew a  new map.  Thi s  t ype causes  heavy l oad 
on t he server  si de.  It  requires  pr ogra mmi ng t o pr ovi de a map servi ce.  It  shoul d have a 
java or  acti vex appl et,  whi ch ext ends  t he br owser capabilities.  When users  vi sit  t he 
site,  t hey are downl oaded aut omaticall y and t e mporaril y.  The alternati ve is a pl ug-i n 
appr oach.  Pl ug-i ns  must  be downl oaded and i nst alled li ke a pr ogra m.  Alt hough t hey 
pr ovi de a  wi de variet y of  map vi e wi ng f uncti ons, users  may not  want  t o spend ti me 
or t hey may not have t he experience t o downl oad pl ug-i ns. 
2. 3. 4 Query and anal ysis 
Thi s  t ype of  accessi ng dat a all ows  users  t o perfor m queries  and spatial  anal ysis.  It 
pr ovi des  users  capabilities  t hat  are f ound i n GI S soft wares.  Any f unctions  a  GI S 
have,  can be perfor med li ke dat a editi ng or  creati ng.  A cust om web i nt erface i s 
needed f or  GI S applications.  This  cat egory requires  effort  for  pr ogra mming and a 
great deal of comput er processi ng.  
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3. I NTERACTI VE EARTHQUAKE I NFORMATI ON ON THE I NTERNET 
In t his  st udy a  GI S applicati on was  devel oped and a  web site was  confi gured t o serve 
the maps  on t he I nt ernet.  “Int eracti ve Eart hquake I nfor mati on on t he I nter net ” i s  a 
soft ware-i ndependent system t hat enabl es users t o reach spatial infor mati on easily.  
3. 1. Met hod 
In t his  st udy,  mappi ng applicati on t ype i s  “dynami c web br owser”.  Map para met ers 
are sent  by t he I nt ernet,  and t he map i mage i s  f or med accordi ng t o setti ng 
para met ers.  In t his  met hod,  t he client  si de has  t he web br owser  onl y.  The ser ver  si de 
has  geographi c dat a,  GI S soft wares,  and an i nt erface pr ogra m.  Fi gure 3.1 di spl ays 
the architect ure of t he dyna mi c map browser.  
 
Fi gure 3. 1 Architect ure of Dyna mi c Map Browser.  
3. 2. Tools 
The t ools  used are “ Map Obj ects” acti vex software co mponent  and “Ma p Obj ects 
Internet  Map Ser ver” soft ware.  Map Obj ects  was  used t o buil d t he GI S appli cati on 
and MOI MS was  used as  a  gat eway pr ogra m.  Ma p Obj ects  i s  an acti ve X control. 
Acti ve X controls  can not  be used al one,  t hey shoul d be used wit h an appli cati on 
devel opment  environment.  Map Obj ects  and MOI MS were used t oget her  wi t h Vi sual 
Basi c i n t his proj ect. 
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Mi cr osoft  Personel  Web Ser ver  Pr ogra m was  used t o share i nfor mati on over  t he 
Internet.  Al so Mi crosoft I nt ernet  Transfer  Control  was  used t o connect  ot her  web 
servers and retrieve HTML docu ments.  
For  t he preparati on of t he spatial  dat a Ar c View,  Ar cInfo,  Er das  I magi ne,  and 
Mi cr osoft Phot oshop  progra ms were used.  
3. 3. Dat a Types 
Rast er  and vect or,  t he two t ypes  of  geographi c dat a were prepared.  Raster  dat a i s  a 
cell ul ar  dat a struct ure composed of  r ows  and colu mns.  Vect or  dat a represents  each 
feat ure as  a  r ow i n a  t able,  and feat ure shapes  are defi ned by x, y l ocati ons i n space.  
In t his  st udy,  raster  dat a r epresents  t opography and popul ation densit y.  Vect or  dat a 
represents  eart hquakes,  map i ndex,  pr ovi nces,  boundries,  counties,  l akes,  ri vers, 
roads. 
3. 3. 1 Raster data 
Di gital  El evati on Model  was  downl oaded from USGS web site.  Popul ati on dat a were 
taken from Nati onal  St atistic Instit ute’s  web site.  ArcInfo was  used f or t he mai n 
transfor mati ons(coordi nate,  proj ecti on),  cutti ng,  and sel ecti on of  t he  f eat ures. 
Ar c Vi e w was  used f or  br owsi ng t he dat a,  and exa mi ni ng t he dat asets.  For  i mage 
editi ng of t he raster dat asets, Mi crosoft Phot oshop was used.  
Di gital  El evati on Model  downl oaded from t he USGS Web site was  i n bi nary f or mat. 
Bi nary dat a were expl ored wit h Ar cInfo soft ware and export ed t o cell  based gri d 
for mat.  The coor di nat e syst e m of  t he downl oaded dat a f or  t opography was 
geographi c coor di nat e syst e m.  The geographi cal coor di nat e syst e m i s  suitabl e f or 
large areas.  But  it  does  not  accurat el y portray t he shape of  fi gures.  For  t his r eason t he 
La mbert  Conf or mal  Coni c map pr oj ecti on was  sel ect ed as  t he map pr oj ecti on 
met hod,  whi ch i s  one of  t he best  for  mi ddl e l atitudes.  It  mai nt ai ns  di stance and 
directi on wit h mi ni mal  distorti on of  area and shape.  Gri d dat a were pr oj ect ed t o t he 
La mbert  Conf or mal  Conic pr oj ecti on by usi ng image pr ocessi ng soft ware ERDAS 





Tabl e 3. 1 La mbert Conformal Coni c Proj ecti on Paramet ers 
Spheroi d Internati onal 1909 
Dat um Eur opean 1950 
1st St andard Parallel 37 30 00 
2st St andard Parallel 40 30 00 
Central Meri di an 36 00 00 
Reference Latit ude 00 00 00 
False Easti ng 1 000 000 
False Nort hi ng 0. 0 
Coni c pr oj ecti on nor mal ly based on t wo st andard parallels.  Scal e i s  true al ong t he  
t wo sel ect ed st andard parallels.  St andard Parallels  are t he li nes  of  no dist orti on. 
Central  meri di an i s  t he central  li ne of  ori gi n t hough t he area of  i nt erest,  used i n many 
rectangul ar  coor di nat e syst e ms  t o ori ent  t he coordi nat e gri d.  False easti ng and fal se 
nort hi ng are nu meri cal  const ants  used t o eli mi nate negati ve coor di nat es  i n a  syst e m, 
or t o change t he coordi nates t o more conveni ent val ues. 
Gri d dat a were cli pped for  t he st udy area ( Tur key)  usi ng Ar cInfo soft ware.  And t hen 
Ar c Vi e w was  used t o cl assify gri d dat a accordi ng to its  hei ght  val ues.  In order  t o use 
raster  dat a i n MOI MS applicati on,  dat a were converted from gri d f or mat  t o JPEG 
i mage f or mat.  And t hen it  was  converted t o TI FF f or mat  usi ng Mi crosoft  Phot oshop 
soft ware,  because Map Obj ects  di spl ays  TI FF for mat  efficientl y t han JPEG fil e 
for mat.  Ar c Vi e w can not  export  maps  t o georeferenced i mages.  Georeferenci ng 
requires  t he dat a t o be pl aced i n a co mmon coor di nat e syst e m.  So t he i mage was 
georeferenced t o t he Lambert  Conf or mal  Coni c pr oj ecti on by usi ng i mage pr ocessi ng 
soft ware ERDAS I magi ne. Fi gure 3. 2 displ ays t he i mage after process.  
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Fi gure 3. 2 Topographi c Map.  
For  t he preparati on of   t he popul ati on densit y data,  Arc Vi e w was  used t o cal cul at e 
areas  of  t he boundries  and col orize shape file accor di ng t o popul ati on density val ues. 
Densit y di spl ay was  exported t o a  JPEG f or mat.  JPEG file was  convert ed t o a  TI FF 
for mat.  TI FF i mage file was  georeferenced t o Lambert  Conf or mal  Coni c Pr oj ecti on 
usi ng ERDAS I magi ne. Fi gure 3. 3 displ ays t he classified  i mage.  
 
Fi gure 3. 3 Popul ati on Density Map.  
3. 3. 2 Vector Dat a 
Ar c Vi e w shape file dat a f or mat  was  sel ect ed as  the vect or  dat a f or mat.  Shape fil es 
can support  poi nt,  li ne,  and area (cl osed l oop)  feat ures.  Shape file st ores  geo metry 
and attri bute i nfor mati on f or  t he spatial  feat ures i n a dat a set.  The geomet ry f or  a 
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feat ure i s  st ored as  a  shape i ncl udi ng a  set  of  vector  coor di nat es.  Attri but es  are hel d 
in a dBase for mat file.  
Di gital  Chart  of  t he Wor ld Dat a were used f or  vect or  dat a (i. e.,  ri vers,  l akes).  Dat a 
were downl oaded from htt p:// www. gisdat adepot.com web site.  These data were i n 
the shape file f or mat.  Figure 3. 4 shows  t he vector  dat a obt ai ned i n t he shape fil e 
for mat. 
 
Fi gure 3. 4 Vect or Dat a Displ ay 
Eart hquake dat a f or matted t ext  file were obt ai ned from Seis mol ogy Depart ment  of 
Kandilli  Observat ory and Eart hquake Research Instit ute.  Arc Vi e w   was  used t o 
convert  t ext  file t o shape file.  Attri bute i nfor mation of  shape file was  al so st ored i n 
dat abase file.  A part  of  eart hquake dat a i n t he t ext  file for mat  i s  di spl ayed at  Fi gure 


















Tabl e 3. 2 A Sa mpl e of Earthquake Dat a.  
 
Al l  vect or  dat a were obtai ned i n t he geographi c coor di nat e syst e m.  And then t hey 
were proj ect ed t o La mbert Conf or mal Coni c usi ng Arc Vi e w.  
3. 4. Co mmuni cati on Among t he Soft ware Components 
Ma p Obj ects  i s  an Acti ve X soft ware co mponent.  It  i s  a  unit  of  execut abl e code such 
as  an exe or  dll.  It  pr ovides   more f uncti ons  t o for m cust om mappi ng applicati ons. 
Once i nst alled on a  syste m and registered i n a devel opment  environment  such as 
Vi sual  Basi c,  Map Obj ects  co mponent  can be added t o a f or m and used t o devel op 
applications.  The most  i mportant  part  about  Acti ve X control  is  t hat  they have 
“properties,  events,  and met hods”.  Usi ng t hese t ools  t oget her  i ncreases  t he power  of 
applications.  Pr operties  are t he speci al  feat ures  about  a  control.  They defi ne t he out er 
vi ew of  t he control.  Met hods  are t he f uncti ons  t hat  an Acti ve X can perform.  Events 
are t he user  acti ons  t hat can be made on t he control.  Foll owi ng f uncti ons  can be 
i mpl e ment ed i n progra ms built wit h Map Obj ects control ( MO20. ocx) : 
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 Di spl ay a map wit h multi ple map l ayers,  such as  r oads,  strea ms and 
boundaries. 
 Pan and zoom t hroughout a map.  
 Dr a w graphi c feat ures such as poi nts, lines, elli pses, rectangl es and pol ygons.  
 Dr a w descri pti ve text. 
 Identify feat ures on a map by poi nti ng at the m.  
 Sel ect feat ures al ong li nes and i nsi de boxes, areas, pol ygons, and circles. 
 Sel ect feat ures wit hi n a specified distance of ot her feat ures.  
 Sel ect feat ures wit h an SQL expressi on.  
 Cal cul at e basic statistics on select ed feat ures.  
 Quer y and updat e attri bute dat a associ ated wit h select ed feat ures. 
 Render  feat ures  wit h t hemati c met hods  such as  val ue maps,  cl ass  breaks,  dot 
densit y, charts, events or by Z val ues.  
 Label feat ures wit h text from fiel d val ues.  
 Cr eat e ne w shape files. 
 Dr a w i mages from aerial phot ography or satellite imager y.  
 Dyna mi call y displ ay real-ti me or ti me-series dat a. 
 Type i n an address and find a l ocati on on a map.  
 Pr oj ect dat a i nt o different coordi nat e syste ms.  
We bLi nk. ocx i s  also an Acti ve X control.  This  control  is  i nst alled aut omat icall y wit h 
MOI MS.  Once added and confi gured i n a devel op ment  environment  such as  Vi sual 
Basi c,  its  rol e i s  t o listen on an assi gned port  for  requests  from a  client  and 
communi cat e wit h t he esri map. dll. 
Esri map. dll  i s  a dyna mi c li nk li brary co mponent  that  ext ends  Web Ser ver  Soft ware. 
It can manage requests and responses from map server and admi nister map servi ces.  
A Vi sual  Basi c pr oj ect  was  creat ed and Map Obj ects  and WebLi nk were added t o t he 
pr oj ect to for m t he applicati on.  
 13 
The t ools  used i n t his  st udy were i nst alled on t he server  i n t he f oll owi ng order.  First 
web server  soft ware t hen map server  soft ware at  l ast  map obj ects  co mponent.  Web 
server  soft ware creat es  a direct ory and subdirectories  on t he server  f or  file shari ng 
(dri vena me:\i net pub\ wwwr oot\).  A web page st ored i n t his  direct ory wi ll  be accessed 
by t he users  on t he net wor k.  Map Obj ects  I nt ernet  Map Ser ver  soft ware creat es  t hree 
execut abl e applicati ons.  These are I MS Cat al og,  I MS Launch,  I MS Admi nistrat or. 
Ma p Obj ects  Int ernet  Map Ser ver  acts  as  a  gat eway bet ween Web Ser ver  and t he 
mappi ng application.  I MS Cat al og,  I MS Launch and I MS Ad mi n are connect ed t o 
each ot her.  I MS Ad mi n communi cat es  wit h I MS Cat al og t o manage t he st at e of  a 
map servi ce.  I MS Cat alog co mmuni cat es  wit h IMS Launch.  When st arti ng a  map 
servi ce,  I MS Cat al og trans mit s  t he pat h and t he file na me of  t he map servi ce.  I MS 
Launch responds by starting t he map servi ce.  
3. 5. Work Fl ow of the Appli cati on 
When a  client  sends  a URL r equest  t o t he server t hat  hosts  esri map. dll.  Esri map. dll 
det er mi nes  whi ch map servi ce t o co mmuni cat e t o respond t he request. The  URL 
address : 
htt p:// Server Na me/ scri pts/esri map. dll?Na me= Ma pServiceNa me &Cmd= Map 
Each ar gument  and value pair  is  referred t o a query para met er.  The first  quer y 
para met er  i n t he URL i s  used t o det er mi ne whi ch application t he client want s  t o 
communi cat e.  The applicati on na me  f oll ows  t he “?” si gn.  Each ar gument  and val ue 
pair  is  seperated wit h “ &” si gn.  Ar gu ment s  and val ues  are used t o call  t he f uncti ons 
that  perfor m specific mappi ng operati ons.  In thi s  URL address,  “ Name”  i s  t he 
argument  and “ MapSer viceNa me” i s  t he val ue.  Ar gu ments  trans mit  t he inf or mati on 
to t he applicati on t hat  whi ch f uncti on will  be execut ed by t he GI S applicati on. 
Val ues are t he para met ers  for t hese functi ons.  
The GI S applicati on trans mits  an HT ML page to t he user  f or  t he request.  HT ML 
code i s  generat ed i n t he GI S applicati on by usi ng WriteStri ng met hod of  WebLi nk 
acti vex control.  Requested map i s  also sent  i n HT ML code.  Bef ore  transmi tti ng t he 
map,  it  i s  exported t o a bit map i mage file by Ma p Obj ects.  Si nce t he bitmap i mage 
file for mat  i s  not  a  compr essed one,  it  i s  converted t o JPG i mage file usi ng 
BMP2J PG met hod of WebLi nk acti vex control. 
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Mi cr osoft  Int ernet  Transfer  Control  and a Ti mer  Obj ect  were also used as 
components  t o updat e t he current  eart hquake i nfor mati on.  The ti mer  control  t hat  r uns 
at  i nt ervals  i s  used t o updat e t he current  earthquake i nfor mati on.  In ever y t en 
mi nut es,  t he applicati on connects t he URL address 
htt p:// www. koeri. boun. edu.tr/sis mo/trk.t xt  usi ng t he Mi crosoft  Int ernet  Transfer 
Control.  Aft er  t he connecti on,  t he t ext  file that  cont ai ns  current  eart hquake 
infor mati on is downl oaded from t he web page (Figure 3. 5). 
 The downl oaded t ext  file i s  st ored i n a  stri ng variabl e.  The stri ng vari abl e i s 
exa mi ned.  Infor mati on about  each eart hquake is st ored i n an associ ated stri ng 
variabl e.  The i nfor mati on i ncl udes  dat e,  ti me,  l atitude,  l ongit ude,  dept h,  magnit ude 
and l ocati on of  t he eart hquakes.  Usi ng t his  i nformati on a ne w poi nt  t ype geographi c 
dat aset  is  creat ed and t he ol d l ayer  i s  re moved.  Poi nt  coor di nat es  of  t he eart hquakes 
are i n t he geographi c coor di nat e syst e m.  They are converted t o t he La mbert 
Conf or mal  Coni c Pr oj ection by usi ng a dll  progra m whi ch was  creat ed wi t h C++ 
pr ogra mmi ng l anguage before.  The pr oj ect ed coordi nat es  are st ored i n t he shape fil e 
and attri butes  are st ored i n t he dat abase t abl e.  Eart hquake poi nts  were sy mboli zed 
accordi ng t o t heir  magnitude and dept h val ues.  Two t ypes  of  symbolizati on are used 
for  t he eart hquake poi nts.  Sy mbol  si ze of  t he points  represents  t he magnitude of  t he 




Fi gure 3. 5 Current Eart hquakes Dat a on KOERI Web Page.  
The difference bet ween current  eart hquakes  l ayer and t he ot her  l ayers  i s  that  current 
eart hquakes  l ayer  i s  creat ed duri ng t he application,  t he ot her  l ayers  were prepared 
before. 
 16 
4. ADDI TI ONS ON THE STUDY 
4. 1 Contri butes of Discipli nes to GI S 
GI S i s  multi disci pli nary. It  i s  a  convergence of  technol ogi cal  fiel ds  and t raditi onal 
di sci pli nes.  GI S dat a come  from variet y of  sources.  GI S i s  devel oped by associ ati on 
of  multi ple di sci pli nes  such as  geodesy,  phot ogra mmetry,  cart ography,  st atistics, 
mat he matics,  comput er  science,  Eart h sci ence,  and  sur veyi ng.  Each related fi el d 
pr ovi des  some  of  t he tecni qui es,  whi ch f or m GI S.  GI S i s  used by different 
constit uents,  depart ments,  and i nt erest  groups.  It  is  possi bl e t o make conventi onal 
GI S over t he Int ernet sharing vari ous dat a for t he use of t he whol e worl d.  
4. 2 Ne w Geodat asets 
In t his t hesis, new dat a were added and some existing dat a were updated ( Tabl e 4. 1).  
Tabl e 4. 1 Ne w Geodat asets. 
Layers Pr ocess 
Feat ure 
Type 
Sy mbol  
Type 
Eart hquake Record Stations added poi nt rectangl e 
Fault Li nes added line soli d 
Mar mara GPS St ations added poi nt triangl e 
Di spl ace ment Vect ors by GPS added line arrow 
Hi st orical Eart hquakes updat ed poi nt circle 
The hi st orical  eart hquakes  cited i n t his  st udy are t he eart hquakes  t hat  occured 
bet ween 1900 and 2002.  The eart hquakes  t hat  occured from t he begi nni ng of  2002 
until  now are na med t he current  eart hquakes.  The updat e pr ocess  was  done accor di ng 
to t hese defi niti ons. 
4. 2. 1. Dat a acqui siti on 
Coor di nat es  of  seis mi c stati ons  whi ch are spread i n Tur key were downl oaded from 
Seis mol ogy Depart ment  of  Kandilli  Observat ory and Eart hquake Research I nstit ut e. 
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Coor di nat es  of  strong gr ound moti on st ati ons were obt ai ned from Eart hquake 
Engi neeri ng Depart ment  of  KOERI.  I n additi on,  post  seis mi c di spl ace ment  vect ors 
of  Mar mara GPS net wor k poi nts  were obt ai ned from Geodesy Depart ment  of 
KOERI. Coor di nat es of fault lines were obtai ned from Geophysi cs Department.  
4. 2. 2. Dat a co mpil ati on 
For  co mbi ni ng multi ple files  on t he sa me  displ ay,  dat a must  be i n t he sa me  spati al 
reference syst e m.  Aft er  dat a were obt ai ned,  t hey were subj ect ed t o some  pr ocess 
such as coordi nat e transfor mati on and mani pul ation.  
The nu mber  of  seis mi c st ati ons  cited i n t his  st udy are 39.  Accor di ng t o t heir 
communi cati on t ypes  t hese st ati ons  are na med br oadband,  onli ne,  and tele metry 
stati ons.  The nu mber  of  strong gr ound moti on st ations  are 13.  This  i nfor mati on was 
downl oaded from KOERI  web site and an Ar c Vi ew scri pt  was  written t o convert  t he 
text  file f or mat  t o shape file f or mat.  Ar c Vi ew scri pts  are macr os  written i n  
Ar c Vi e w’s  pr ogra mmi ng l anguage and devel opment  environment  called Avenue.  At 
the sa me ti me t he attri bute i nfor mati on was st ored in t he dat abase.   
Si nce t he poi nts  symbolize t he st ati ons  and t he vect ors  represent  t he li nes,  anot her 
Ar c Vi e w scri pt was used to add displ ace ment vectors by GPS and fault lines.  
The coor di nat e syst e m of  t he vect or  dat a t hat  obt ained from different  sources  was  t he 
geographi c coor di nat e syste m.  So dat a were pr oj ect ed t o La mbert  Conf ormal  Coni c 
by usi ng Arc Vi e w program.  
Vi sual Basi c 6. 0 was used t o add ne w data and t o integrat e t he ne w and existi ng dat a.  
4. 3 Struct ural Base of the St udy 
In t his  st udy si ngl e comput er  confi gurati on was  for med.  Web server  and map ser ver 
soft ware pr ogra ms  and al so Map Obj ects  applicati on were set  up i n t he sa me 
comput er. PC runni ng Windows 98 was used, which has t he foll owi ng features:  
 600 MHz Penti um III Processor 
 256 MB RAM 
 ISDN Int ernet Connecti on 
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4. 3. 1. Soft ware i nstall ations 
Personel  Web Ser ver  progra m was  i nst alled on t he server.  Web server soft ware 
creat ed a direct ory li ke c:\i net pub\ wwwr oot\  for fil e shari ng.  A web page t hat  i s 
st ored i n t his  direct ory can be accessed by t he users  on t he net wor k.  Fi gure 4. 1 
di spl ays t he personal web manager dial og.  
 
Fi gure 4. 1 Personal Web Manager Di al og.  
Then Map Obj ects  Int ernet  Map Ser ver  pr ogra m was  i nst alled on t he  server. 
Installati on creat es  t hree execut abl e co mponents: I MS Ad mi nistrat or,  I MS Cat al og, 
and I MS Launch.  Al so when MOI MS was  i nst alled on t he server,  Esrimap. dll  t hat 
ext ends  t he web server soft ware was  registered i n “c: \i net pub\ wwwr oot\scri pts” 
direct ory t o manage requests and responses 
4. 3. 2. Setti ng properties 
Aft er  t he i nst allati on of  the map server  pr ogra m,  host  pr operties  were set by usi ng 
some di al og boxes.  When co mponents  of  t he map server  pr ogra m were first  st arted, 
these di al og boxes  appear.  I MS Cat al og and I MS Launch pr operties boxes  are 







Fi gure 4. 2 I MS Cat al og Properties Di al og.  
 
 
Fi gure 4. 3 I MS Launch Properties Di al og.  
Usi ng t hese di al og boxes,  web server  soft ware i s  sel ect ed.  Web server  URL i s  t he 
URL of  t he co mput er  where Esri map. dll  was  i nstalled.  Local  host  na me  i s  t he na me 
of  t he host  co mput er  where I MS Cat al og was  inst alled.  Local  TCP Port  sets  t he 
TCP/I P address  t hat  t he communi cati on port  listens  t o.  Retry defi nes  t he maxi mu m 
nu mber  of  ti mes  an attempt  i s  made by a  client  to connect  t o a map server.  Ti me- out 
sets t he nu mber  of  seconds  a request  waits.  MaxPendi ng controls t he nu mber  of 
requests t hat can be si multaneousl y waiti ng on a map server.  
I MS Cat al og manages  map servi ce registry f or  t he Web site.  I MS Cat al og uses  I MS 
Launch t o start the requested number of map services on a map server. 
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I MS Ad mi n i s  i nt eractivel y used t o register  and unregister  map services  wit h 
Esri map. dll  and t o mai ntai n t he list  of  current  servi ces  i n t he I MS Cat alog.  I MS 
Ad mi n properties dial og boxes are displ ayed at Figure 4. 4 and Fi gure 4. 5.  
 
Fi gure 4. 4 I MS Ad mi n Web Properties Di al og.  
 
 
Fi gure 4. 5 Map Obj ects Web Properties Di al og.  
When web server  pr ogram,  cat al og,  and l aunch are r unni ng,  I MS Ad mi n is st arted 
and t he GI S applicati on i s  served by t he ad mi n.  Map servi ce can be operat ed and 
st opped by t he ad mi n.  Map servi ce pr opert y setti ngs  were done i n I MS Admi n di al og 
box ( Fi gure 4. 6). 
 21 
 
Fi gure 4. 6 I MS Ad mi nistrator. 
4. 3. 3. For mi ng application 
The GI S applicati on was  for med usi ng Vi sual  Basic devel opment  environment.   First 
a Vi sual  Basi c Pr oj ect was  creat ed,  t hen Map Obj ects  and WebLi nk Acti ve X 




Fi gure 4. 7 Visual Basi c Components Di al og.  
These acti vex co mponents  enabl e t he syst em  t o put  t oget her  sophi sticat ed 
applications. Fi gure 4. 8 shows t he visual basic project. 
 
Fi gure 4. 8 Visual Basi c Project Displ ay.  
Ma p control  was  used as a  cont ai ner  f or  t he map layers.  Map l ayers  are l ogi cal  sets 
of  t he matic dat a descri bed and st ored i n a map library.  Usi ng pr operties,  met hods, 
and events of map control, GI S appli cati on for t he web site was creat ed.  
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The Layers  collection i ncl udes  a MapLayer  or  an I mageLayer  obj ect  for each l ayer 
defi ned f or  a  map.  There are t wo ways  t o add Ma pLayer  t o t he map control.  First  i s 
doi ng ri ght-click on t he map control  wit h t he mouse and setti ng para met ers by usi ng 
pr opert y pages di al og and layer properties dial og (Fi gure 4. 9 and Fi gure 4.10).  
 
Fi gure 4. 9 Propert y Page Dialog.  
 
Fi gure 4. 10 Layer Properties Di al og.  
Second i s  writi ng codes.  It  i s  more suitabl e i n such an applicati on t o add all  map 
layers  by writi ng codes.  So ne w map l ayers  and functi ons  were added t o t he pr oj ect 
by writi ng codes.  Tabl e 4. 2 di spl ays  a sa mpl e of codes  t hat  was  written to add map 







Tabl e 4. 2 A Sa mpl e of Visual Basi c Codes.  
 
Mai n properties of a map control are :  
Coor di nat eSyst e m, Ext ent, Full Ext ent, MousePoi nter and Vi si bl e.  
Mai n met hods of  a map control are: 
Dr a wShape,  Export Map,  Pan, Refresh and TrackRect angl e.  
Mai n events of  a map control are: 
Aft er Layer Dra w, BeforeLayer Dra w, Mouse Do wn and  Mouse Move.  
To add I mageLayer  t o t he map control,  I mageLayer  obj ects  are creat ed i n Vi sual 
Basi c wit h code li ke this: 
“ Di m il yr as Ne w MapObj ects2.I mageLayer” 
An I mageLayer  represents a l ayer  t hat  i s  based on geo-referenced raster  dat a st ored 
in an i mage file. 
In or der  t o add t ext  l abels  t o t he map,  Label Renderer  obj ect  of  Map Obj ects is  used. 
A Label Renderer  represents  a way of  symbolizing feat ures  by dra wi ng t ext  on a 
feat ure.  The Fi el d pr operty of  Label Renderer  object  is  t he na me of  t he Fi el d i n t he 
Recor dset  t hat  st ores  t he text  val ues  t o use as  l abels.  The Sy mbol  pr opert y ret urns  t he 
Text Sy mbol  t hat  is  used t o dra w t he t ext.  The Sy mbol Count  pr opert y cont ai ns  t he 
nu mber of symbols associated wit h the Label Renderer. 
Co mmon geo metric shapes,  such as  li ne,  elli pse,  rect angl e,  can be creat ed at  any si ze 
on t he map.  The f uncti onalit y of  a  geo metric obj ect  i s  pr ovi ded by Map Obj ects.  For 
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instance,  a rect angl e object  represents  a  geo metric shape wit h f our  edges  and f our 
ri ght angl es. Rectangl e obj ects can be creat ed i n Vi sual Basi c wit h code like t his:  
“ Di m rect as Ne w MapObj ects2. Rectangl e ” 
A geometric object can be mani pul at ed usi ng its properties and met hods.  
4. 4 Server Si de 
Ser ver  si de of  t he applicati on has  an execut able file t hat  execut es  a pr ogram.  A dat a 
pat h f or m i s  generat ed t o set  t he pat hs  t o t he directories  where dat a are ( Figure 4. 11). 
When t he applicati on i s  operat ed,  t he pat h f or m appears,  wit h t he fi el ds  filled wit h 
syste m default  val ues.  Fi gure 4. 12 displ ays  t he r unni ng exe file whi ch i s  on t he 
server si de. 
 
Fi gure 4. 11 Dat a Pat h Form on Server Si de.  
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Fi gure 4. 12 Applicati on For m on Server Si de.  
The updat e i nterval for t he current eart hquakes can be set opti onall y.  
4. 5 Specific Operati ons 
On t he client  si de of  t he applicati on,  a st andard web br owser  i s  adequate onl y t o 




Fi gure 4. 13 Web Page.  
The web page cont ai ns  an i nt eracti ve map cont ai ner  whi ch displ ays  t he map l ayers,  a 
tool bar  col umn t hat  is  used f or  setti ng para met ers,  and a l egend col umn t hat  i s  an 
expl anat ory t abl e of  t he sy mbol s  appeari ng on the map.  Users  can use t he maps 
interacti vel y by perfor mi ng conventi onal  GI S f uncti ons  such as  zoo m,  pan,  i dentify, 
and queries.  The l ayers  that  can be di spl ayed on the map are l ocat ed on t he t ool bar 
col umn.  There are co mbo boxes,  check boxes,  and radi o butt ons  on t he page.  These 
tools are used for t he user interacti on.  
A spatial  query can be done by clicki ng a feat ure on t he map.  An hi st orical  quer y can 
also be done f or  t he earthquakes  by sel ecti ng criterias.  The criterias  are l ower  and 
upper  val ues  f or  t he year,  magnit ude,  and t he dept h attri butes  of  t he eart hquakes 
(Fi gure 4. 14). 
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Fi gure 4. 14 Logi cal Query.  
The backgr ound can be select ed as  t opographi c map or  popul ati on density map by 
usi ng t he raster  map dr op- down list  box.  The cont ent  of  t he l egend col umn changes 
accordi ng t o t he sel ect ed para met ers.  The refresh butt on i s  used t o confir m t he 
changes  on t he para met ers.  The f ull  ext ent  butt on i s  t o vi sualize t he whole map.  A 
feedback opport unit y i s  also availabl e on t he page.  The t humbnail  map mar ks  t he 
di spl ayed zone wit h a red rectangl e (Fi gure 4. 15).  
 
Fi gure 4. 15 Thu mbnail Map I mage 
In or der  t o query on a l ayer,  its  radi o butt on and t he i dentify radi o butt on i s  
acti vat ed.  Then a  feat ure rel ated t o acti ve l ayer i s  clicked on t he map.  The  quer y 
results pertai ni ng t o t he clicked feat ure will  be displ ayed i n a t abl e bel ow t he map 




Fi gure 4. 16 Query Results on Current Eart hquakes Layer. 
Quer y results t abl e cont ains  l ocati on,  dat e,  ti me,  magnit ude, and dept h values  f or  an 
clicked eart hquake poi nt on t he map (Fi gure 4. 17).  
 
Fi gure 4. 17 Query Results Tabl e for Eart hquakes Layer. 
The map i ndex l ayer  has  1/ 25000,  1/ 50000,  1/100000,  1/ 250000 map partitions. 
Users  can sel ect  a partition usi ng map i ndex scale dr op- down list  box.  Fi gure 4. 18 
shows anot her query result displ ay pertai ni ng t o t he map i ndex layer.  
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Fi gure 4. 18 Query Result on Map Index Layer.  
The query result  t abl e cont ai ns  t he 1/ 25000 map nu mber  f or  t he clicked rect angl e i n 
Bi l eci k pr ovi nce boundries  ( Fi gure 4. 19).  Further more a  red hi ghli gt  mar ks  t he 
clicked rect angl e. 
 
Fi gure 4. 19 Query Result Tabl e for Map Index Layer.  
Anot her  query can be perfor med f or  t he cities  or  counties  l ayers  ( Fi gure 4.20).  Quer y 
results t abl e f or  t he cl icked pol ygon on t he map cont ai ns  na me,  popul ati on, 





Fi gure 4. 20 Query Results on Counties Layer. 
A red hi ghli gt mar ks the clicked pol ygon.  
 
Fi gure 4. 21 Query Results Tabl e for Counties Layer.  
Pressi ng t he Current Earthquakes List  butt on opens  a ne w HT ML page f or  the current 
eart hquakes (Fi gure 4. 22). Each eart hquake record has its own hyperlink.  
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Fi gure 4. 22 List of Current Eart hquakes.  
Users  can recei ve a new web page clicki ng these li nks  ( Fi gure 4. 23).  And t he 
application mar ks the select ed eart hquake li nk on the map.  
 
Fi gure 4. 23 Map I mage with Mar ked Eart hquake.  
 33 
Pressi ng t he hel p butt on,  a ne w web page i s  opened.  This  hel p page consists of 
defi niti ons for t he functions on t he page (Fi gure 4. 24).  
 
Fi gure 4. 24 Hel p Page.  
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CONCLUSI ONS AND FUTURE EXTENSI ONS 
The ai m of  t he st udy i s  t o co mprehend and t o enhance t he appli cation na med 
Interacti ve Eart hquake Inf or mati on on t he I nt ernet  i ncl udi ng updati ng and pr ovi di ng 
mai nt enance of  t he dat a. Thi s  t hesis was  prepared as  a  conti nuati on of  t he exi sti ng 
st udy.  
In t his st udy,  a dyna mi c map br owser  was  f or med f or  t he eart hquake i nfor mati on. 
Thi s  met hod pr ovi des  public users  easy access  t o GI S f uncti ons  on t he I nter net  wit h 
low t echnol ogi cal  require ments.   The applicati on i s  a  soft ware-i ndependent  syst e m 
that  users  do not  have t o buy a  GI S soft ware and do not  have t o read manuals  t o use 
it  but  t hey can access  GI S dat a and anal ysis  functi ons  over  t he I nt ernet.  It  offers 
maxi mu m f uncti onalit y wi t h t he mi ni mu m effort.  Users  can wor k wit h t he  maps 
interacti vel y by perfor mi ng conventi onal  GI S f uncti ons  such as  zoo m,  pan,  i dentify 
and queries.  The maps  are ali ve on t he I nt ernet.  This  met hod can al so i ncorporate up-
to-dat e,  real-ti me i nfor mati on.  Furt her more,  t he most  i mport ant  charact eristic of  t hi s 
st udy is t hat eart hquake inf or mati on was l ocat ed on t he geodesi c foundati on.  
In t his t hesis,  ne w and updat ed dat a were prepared and t hen were i nserted i nt o t he 
servi ce.  So me  changes  in t he f uncti ons  were made.  For  hi st orical  query an i nt erval 
choi ce was  pr ovi ded.  A feedback opport unit y was  also i ncl uded i n t he servi ce.  A 
hel p page was  creat ed t o make a  si mpl e present ation of  t he servi ce.  The appli cati on 
was for med i n English language.  
Thi s  web page will  be published f or  t he publ ic access  on t he KOERI  Geodesy 
Depart ment  Web Sit e as a  map servi ce.  A server co mput er  whi ch has  hi gh capacit y 
soft ware and hardware i s  needed f or  t his  applicati on.  Onli ne GI S i s  made up of 
overlappi ng cat egories  and i nt er-disci pli nary cat egories.  Ne w dat asets  and f uncti ons 
wi ll  be added t o t he service.  A Tur kish versi on of  the applicati on will  be f or med.  For 
downl oadi ng functi on of the spatial dat a, a l ogi n opport unit y will be provi ded.  
Onli ne GI S creat es  ne w opport unities  and challenges.  This  applicati on may be  a 
sti mul us  f or  many advance ments,  such as  di saster  manage ment.  The f ut ure of  t hese 
technol ogi es are onl y li mited by our own i magi nation.  
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